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A New Gene Linked to Alzheimer’s Disease
PAGE 1149
Alzheimer’s disease (AD) is characterized by early hippocampal atrophy and cerebral deposition of the Ab peptide. The ma-
jority of late-onset AD cases involve unknown genetic risk factors. By screening for genes preferentially expressed in the hip-
pocampus and located in AD linkage regions, Dreses-Werringloer et al. identify the gene CALHM1 as being strongly associ-
ated with AD. CALHM1 encodes a multipass transmembrane glycoprotein that controls cytosolic Ca2+ concentrations.
Importantly, the authors determined that the CALHM1 P86L polymorphism is significantly associated with AD and that the
polymorphism appears to increase Ab levels by interfering with CALHM1-mediated Ca2+ permeability. Thus, CALHM1 enc-
odes an essential component of a previously uncharacterized cerebral Ca2+ channel that controls Ab levels and susceptibility
to late-onset AD.
Ronin Fights to Maintain Pluripotency
PAGE 1162
The molecular determinants of stem cell pluripotency have yet to be fully elucidated.
Dejosez et al. now report that a new gene, Ronin, acts as a pluripotency factor. Mutation
of Ronin leads to defects in the inner cell mass, whereas forced expression of Ronin allows
ES cells to proliferate without differentiation under conditions that normally do not promote
self-renewal. Ectopic expression also partly compensates for the effects of Oct4
knockdown. Ronin binds to DNA and also directly to HCF-1, a key regulator of transcrip-
tional control. The results suggest an epigenetic mechanism of gene repression in pluripo-
tent cells.
Telomeres, the Pied Piper of Chromosome Movement
PAGE 1175 and PAGE 1188
Dynamic chromosome movement is a striking hallmark of meiotic prophase. Two papers now characterize these rapid move-
ments at high resolution. Conrad et al. and Koszul et al. report that chromosome movement is led by telomeres and depends
upon the Ndj1 protein mediating telomere association with the nuclear envelope, and also on Csm4, which Conrad et al. iden-
tify as a new protein important for chromosome bouquet formation. Koszul et al. show that the chromosomes tend to move in
groups, following a lead chromosome. The movements depend upon and are correlated with nuclear envelope motion and the
dynamics of actin cables that surround the nucleus. Both studies suggest critical roles for the chromosome movements in
homologous pairing and crossover regulation during meiosis.
Hedgehogs Move in Herds
PAGE 1214
The morphogen Hedgehog (Hh) can signal over both short and long distances. Using fluo-
rescently tagged versions of Hh, Vyas et al. show that a hierarchy of molecular organization
is necessary for Hh long-range signaling in Drosophila. Electrostatic interactions between
Hh molecules result in tightly packed nanoscale clusters. The formation of these clusters
is critical to the interaction of Hh with heparan sulfate proteoglycans, which in turn leads
to the formation of visible cell-surface clusters that are necessary for long-range signaling.
Mutations in Hh that abolish these electrostatic interactions disrupt nanoscale clustering
and subsequent formation of visible clusters. As a consequence, long-range signaling is
abolished, restricting Hh signaling to neighboring cells.
Setting the TRAPP for Membrane Fusion
PAGE 1202
TRAPPI is a multimeric tethering complex that mediates the initial interactions of a secretory vesicle and its target membrane,
with which it will eventually fuse. TRAPPI also functions as a guanine nucleotide exchange factor for the Rab Ypt1p, which
must be activated in order for membrane fusion to proceed. Here, Cai et al. solve the crystal structure of a heteropentameric
TRAPP subassembly in complex with Ypt1p. In combination with biochemical data, the structure explains how TRAPP pro-
teins cooperate to open the Rab nucleotide binding site and facilitate nucleotide exchange. This study provides a snapshot of
a key step in vesicle tethering and insight into events immediately preceding membrane fusion.Cell 133, June 27, 2008 ª2008 Elsevier Inc. 1119
When Netrin Talks, DSCAM Listens
PAGE 1241
During nervous system development, axons of spinal commissural neurons project towards
and across the ventral midline. They are guided by netrin-1 made by midline cells, which
attracts axons expressing the netrin receptor DCC. However, previous studies suggest that
additional receptor components are required. Here, Ly et al. report that the Down Syndrome
Cell Adhesion Molecule (DSCAM) is expressed on spinal commissural axons, binds netrin-1,
and is necessary for commissural axons to grow towards and across the midline. These
results support a key role for netrin/DSCAM signaling in commissural axon guidance in verte-
brates.
Calmodulin: Acting Local Sensing Global
PAGE 1228
Numerous calcium-sensing molecules reside in close proximity to calcium entry sources, thereby enhancing rapid signaling in
response to large changes in local calcium concentration. However, such close proximity with a calcium source challenges
a sensor’s ability to integrate lower intensity calcium signals from distant sources, a capability essential for coordinated sig-
naling at the whole-cell level. Tadross et al. present a theoretical model for local and global calcium sensing by calmodulin and
provide experimental tests of the model for calcium-dependent inactivation of a voltage-gated calcium channel. The derived
mechanism describes the kinetic behavior of the calmodulin sensor in response to calcium signals with differing spatial origins
and suggests how spatial selectivity can be physiologically tuned.
LUSH Is a High-Class Escort
PAGE 1255
Insects are able to detect low levels of pheromones with high specificity. Laughlin et al.
now report that pheromone signaling in the case of the male Drosophila pheromone cVA
is mediated via binding to a soluble extracellular pheromone-binding protein, LUSH,
rather than directly to the transmembrane receptor. The authors demonstrate that pher-
omone induces a conformational change in LUSH, and the activated binding protein then
triggers signaling by the pheromone receptor. A LUSH mutant whose unbound confor-
mation mimics that of pheromone-bound LUSH activates pheromone-sensitive neurons
in the absence of pheromone. The findings reveal a signaling paradigm where an extra-
cellular binding protein is important for tuning olfactory neurons to a specific ligand.
Homing in on Homeodomain Specificity
PAGE 1277 and PAGE 1266
Homeodomains are sequence-specific DNA-recognition domains most commonly associated with a class of transcription
factors. Two studies in this issue delineate the sequence specificities of homeodomain proteins from model organisms. Noyes
et al. describe the characterization of D. melanogaster homeodomain specificities derived from a one-hybrid selection ap-
proach and report on key specificity determinants. In a related study, Berger et al. extract the sequence specificity of mouse
homeodomain proteins from oligonucleotide binding arrays and find that many homeodomains can exhibit hierarchical bind-
ing preferences. In each case, the authors use their datasets to analyze sequence preferences for homeodomain interactions
in other organisms, providing predictive tools for future analyses.Cell 133, June 27, 2008 ª2008 Elsevier Inc. 1121
